Development of a rapid and sensitive multiple reaction monitoring proteomic approach for quantification of transporters in human liver tissue.
With increasing knowledge on the role of hepatic transporters in drug disposition, numerous efforts have been described to quantify the expression of human hepatic transporters. However, reported quantitative proteomic approaches often require long analysis times. Additionally, greater assay sensitivity is still necessary for less abundant transporters or limited quantity of samples (e.g. hepatocytes and liver tissue). In the present study, an LC-MS/MS method for rapid and simultaneous quantification of 12 hepatic transporters (BCRP, BSEP, MATE1, MRP2, MRP3, MRP4, NTCP, OATP1B1, 1B3, 2B1, OCT1, and P-gp) was developed. Using a high LC flow rate (1.5mL/min) and fast LC gradient (4min total cycle time), the run time was markedly reduced to 4min, which was much shorter than most previously published assays. Chromatographic separation was achieved using ACE UltraCore SuperC18 50mm×2.1mm 5-μm HPLC column. In addition, greater analytical sensitivity was achieved with both high LC flow rate/fast LC gradient and post-column infusion of ethylene glycol. The on-column LLOQ for signature peptides in this method ranged from 0.194 to 0.846 femtomoles. The impact of five protein solubilizers, including extraction buffer II of ProteoExtract Native Membrane Protein Extraction Kit, 3% (w/v) sodium deoxycholate, 20% (v/v) Invitrosol, 0.2% (w/v) RapiGest SF, and 10% (w/v) formamide on total membrane protein extraction and trypsin digestion was investigated. Sodium deoxycholate was chosen because of good total membrane protein extraction and trypsin digestion efficiency, as well as no significant MS interference. Good precision (within 15% coefficient of variation) and accuracy (within ±15% bias), and inter-day trypsin digestion efficiency (within 28% coefficient of variation) was observed for quality controls. This method can quantify human hepatic transporter expression in a high-throughput manner and due to the increased sensitivity can be used to investigate the down-regulation of hepatic transporter protein (e.g., different ethnic groups and liver disease patients).